Background. obesity is one of the main causes of "civilization-related" diseases (diabetes mellitus, hypertension, atherosclerosis). Poor dietary habits can influence health even in teenagers. Objectives. the aim of the study was to analyze the relationship between the lifestyle and health of adult high school students (18-20 years old) from Lodz. Material and methods. a group of 106 high school students in Lodz (76 women -71.7% and 30 men -28.3%) were enrolled. a questionnaire concerning lifestyle and selected diseases was completed. anthropometric measurements and physical examination were carried out. BMi and wHr were calculated. in addition, in 35 volunteers out of the respondents blood tests (lipids, glycemia) were done.
Background
with the development of civilization, an increasing incidence of metabolic diseases is observed. one of the main causes of this is obesity. obesity contributes to multiple health pathologies. Fat accumulation has an influence on many conditions leading to the development of atherosclerosis and its serious consequences (e.g. heart attack, stroke). Pathological changes occur in all systems and organs. Lipid abnormalities are more common in obese people. obesity increases the risk of coronary heart disease leading to, e.g. circulatory insufficiency, as well as to increased death risk [1, 2] . obesity and diabetes can also coexist with autoimmune diseases, especially Hashimoto's thyroiditis [3] . Metabolic changes that result from excessive body mass can cause damage to the central nervous system (cns). overweight and obesity contribute to the development of alzheimer's disease and Parkinson's disease. obese people often suffer from diabetes mellitus type 2. Diabetes, in turn, is closely linked to the development of neurodegenerative diseases. the relationship between overweight and insulin resistance (which plays a major role in the development of dementia) may also be a cause of changes in the cns [4] .
Metabolic syndrome, the main criterion for the diagnosis of which is central obesity, is also a risk factor for the development of chronic kidney disease. overweight and obesity among children and adolescents are conducive to the occurrence of metabolic syndrome, even four times more often than among children with normal weight. the sooner the patient develops metabolic syndrome, the greater the risk of complications of chronic kidney disease in the future [5] .
according to world data, the occurrence of overweight and obesity affects all age groups -adults, children and adolescents. about 107.7 million children and 603.7 adults worldwide were obese in 2015. obesity among adults is more common than childhood obesity. However, the rate of obesity growth in many countries is higher in children compared to the growth rate of obesity among adults. From the 20 most populous countries, the highest level of adult obesity was observed in egypt (35.3%), while in the United states the highest level of obese children was observed (12.7%) [6] . according to the results of the european Health interview survey (eHis), in 2014 obese people in Poland accounted for 16.8% of the population aged 15 years and over [7] . this is an increasingly common problem in highly industrialized countries and also in developing ones [6] . recent research shows that the worldwide rate of death related to high body mass index increased by 28.3% in the 25 years between 1990 and 2015 (from 41.9 to 53.7 deaths per 100,000 people). 70% of these deaths were caused by cardiovascular diseases [6] .
Diet and lifestyle have a huge impact on human health. consuming too many calories and limited physical activity can result in overweight or obesity. in addition to the calorific value of meals, the quality of the products used and the use of alcohol or cigarettes may matter. Proper nutrition means eating the right amount of nutrients with the right energy and nutritional value. that should maintain proper weight and a normally functioning body. nutrition must therefore be adapted to the age of the person, sex, physiology, and the type of work performed.
it is important to identify the risk factors and early symptoms of cardiovascular diseases (cVD) at the earliest stage. the presence of certain pathologies is conducive to people leading a worse lifestyle than healthy people lead. Patients treated for cardiovascular events are less physically active, have worse dietary habits, and are more likely than healthy individuals to have addictions [8] .
adequate prophylaxis and treatment are also necessary in young people. young people should be aware of the risk factors affecting health, and quality and length of life in the future. Physicians should be aware of common health risks in young patients. young people with overweight and metabolic disorders should be referred to a dietitian. Family physicians should also remember lipid profile control and blood pressure measurement in this group of patients.
Objectives
the aim of the study was to evaluate the lifestyle of adult high school students (18-20 years old) from Lodz and to examine the relationship between the lifestyle and health of the respondents.
Material and methods
the study group consisted of 106 high school students in Lodz (76 women -71.7% and 30 men -28.3%).
inclusion criteria were: 1) age 18-20 years old, 2) being an adult high school student from one of three selected schools in Lodz, 3) patient's consent to participate in the study. exclusion criteria were: 1) age below 18 years, 2) lack of consent to participate in the study (obligatory part -the questionnaire).
the study included: a questionnaire concerning lifestyle (physical activity, nutrition, alcohol, cigarettes), selected diseases (hypertension, diabetes mellitus type 2, dyslipidemia, overweight, obesity, hyperthyroidism and hypothyroidism), medication and anthropometric measurements. in 35 volunteers out of the respondents, total cholesterol (cHoL), HDL, triglyceridies (tg) and glycemia were marked. the level of LDL cholesterol was calculated with the Friedewald formula (LDL cholesterol = cHoL -(tg/5 + HDL) [9] .
all 106 patients agreed to participate in the questionnaire and anthropometric measurements. 35 of them consented to a blood test.
the collected data were statistically analyzed using the statistica 10.0 package. conformity of distribution of quantitative variables with normal distribution was tested using the shapiro-wilk w test. the assumption of homogeneity of variance was checked using Levene's test. For analysis of the interdependencies of variables student's t-test, anoVa, the Mann-whitney U test, analysis of Variance (anoVa), the Kruskal-wallis test and spearman correlation were utilized. P-value ≤ 0.05 was assumed as significant in all conducted tests. 9% of the subjects [10, 11] . abnormal systolic and/or diastolic BP values (≥ 130/85 mm Hg) were found in 3.8% of the subjects [11] .
out of the 35 participants who agreed to take part in the laboratory tests, elevated cHoL serum concentration was found in 3.8% of subjects, and abnormal LDL in 1.9%. all participants had normal tg and HDL plasma cholesterol. glycemia above the reference values was reported in 0.9% of the subjects. the descriptive characteristics of the examined group are summarized in table 1. there was a statistically significant relationship between cHoL and serum LDL concentration and "fast food" consumption. Mean cHoL and LDL levels were higher in the group of students who declared "fast food" consumption than those who did not eat such food. a statistically significant negative relationship was found between serum HDL cholesterol and energy drinks intake. Mean HDL level was higher in the case of people who didn't drink this type of beverage than those who drank energy drinks.
Discussion
according to the concept of the "health fields" identified by Lalonde, lifestyle influences more than 50% of an individual's health [12] . abnormal nutrition and lack of physical activity are well known causes of overweight and obesity. excessive body weight contributes to the development of dyslipidemia, hypertension or carbohydrate disorders. each of these pathologies increase cardiovascular risk, as well as the risk of death.
in the study group, 68.9% of students participated in Pe classes and nearly 60% declared physical activity in their lei-
Lifestyle of respondents
Physical activity 68.9% of the respondents participated in physical education (Pe) classes. 58.5% declared physical activity besides physical education classes; on average 5.5 hours per week. Diet 64.2% declared consuming more than 3 meals a day. nearly 30% -2 or 3 meals a day. 6.6% of the respondents declared consuming fewer than 2 meals a day. sweets were consumed by 91.5% of participants; 41.5% ate such products no more than 2 times a week. 25.5% consumed sweets 3-5 times a week. a similar percentage of respondents (24.5%) declared everyday consumption of sweets.
51.9% declared eating "fast food". the vast majority of them (46.2%) consumed such food 1-2 times a week, 4.7% of those examined 3-5 times a week, and daily only 0.9% of the respondents.
approximately 39% of the respondents declared vegetables and fruits as their preferred type of food. 34% of the respondents indicated meat, 8.5% declared vegetarianism or "fast food" consumption (5.7%). other types of diet -13.2% in total.
Stress 42.3% of the respondents indicated a relationship between increased food consumption and stress -"sometimes" for 24.5% of the respondents, and "always" -for 19.8% of them.
Protein supplements, energy drinks
Protein supplements were used by 5.6% of respondents, 2-7 times a week. nearly 24% consumed "energy" drinks (e.g. Burn, red Bull, r20), in the amount of 0.1-2.0 litres per week.
Alcohol and cigarettes
approximately 28% of the respondents reported smoking cigarettes, 1-70 per week. More than 50% consumed alcohol (therein 23.4% "occasional"). the rest drank 0.1 to 4.0 litres of alcohol per week. to be the most significant pathology in young adults. elevated systolic and/or diastolic BP were found in 3.8% of the examined students. this is an alarming result, especially when compared to the results of the research on students of Lodz universities in 2007, indicating the occurrence of hypertension in 2.06% of respondents [19] . However, Lodz university students, compared to the high school students, had improper waist circumference more often (16.19% vs 7.5%) as well as improper wHr (10.68% vs 0.9%) [19] . this problem certainly requires further analysis. Perhaps the differences are a result of the 7-year interval between studies. Lifestyle changes over time, so perhaps nowadays there is a different approach to physical activity and diet. additionally, high school students have mandatory Pe classes at school. in the same research, BMi ≥ 25 kg/m 2 was observed in nearly 21% of the respondents, which is similar to the results obtained in our study (BMi ≥ 25 kg/m 2 obtained 17.2%). suliburska et al. also found similar results -in almost 23% of the 18-year--olds from wielkopolska, BMi values were ≥ 25 kg/m 2 [20] .
Limitations of the study our study had some limitations. the surveyed population was relatively small but exceeded 100 people and appears to meet the requirements of statistical analysis. the main aim of the study was to assess lifestyle, and the assessment of possible pathologies in laboratory studies in the field of glycemia and lipids was only an additional element of the work. there were 35 (out of 106 participants, 33%) volunteers here, but some conclusions could be drawn. in the future, it would be worthwhile to conduct such a study on a larger group.
Conclusions
adult high school students (18-20 years old) often have improper dietary habits. some of them do not consume enough meals every day. sweets and "fast food" are common diet components of high school students. a significant percentage of young people drink alcohol and smoke cigarettes.
the occurrence of excessive body mass promotes the occurrence of metabolic disorders. Hypertension and dyslipidemia are the most common problems among young people.
the physical activity of the examined group seems satisfactory. Most of the high school students are physically active in physical education classes, and over half of them spend their leisure-time actively.
Prophylaxis in young adults should focus on education on the role of proper diet and physical activity in everyday life. also, knowledge about the influence of smoking, alcohol intake and stress on health should be promoted in primary care. it is necessary to detect pathologies at the earliest stage. therefore, physicians who take care of young adults should pay particular attention to the health problems that may result from an incorrect lifestyle.
sure-time. in the study by wojtyła-Buciora and Marcinkowski 89% of the 999 high school students in Kalisz declared participation in Pe classes, and only 22% were physically active after school classes [13] . the differences between our research and the study by wojtyła-Buciora and Marcinkowski may result from the different environmental and social background of the young people and their related lifestyle, e.g. students from Kalisz county were often engaged in farm work in their leisure-time.
Dietary habits are among the most important lifestyle elements. a survey conducted in 2012 among 160 high school students in ostrołęka showed that 69% of them consumed more than 3 meals a day, and 31% -2 or 3 meals [14] . these results are similar to the results obtained in our study (64% consumed more than 3 meals, 29% ate 2-3 meals, and about 7% -1 meal). the study also revealed a high percentage of sweets and "fast food" consumption by high school students. 92% of the students from ostrołęka declared sweets consumption, which corresponds to the results obtained in our study. students from ostrołęka consumed more "fast food", in comparison to the high school students in Lodz (77% vs 52%). this may be due to societal differences (in bigger cities it seems more "fashionable" to be active, and presumably the place of living may affect how leisure-time is spent, physical activity or even diet). the comparable results confirm that sweets and "fast food" are constant ingredients of almost all young adults' diet. this may raise justified concerns about the dietary habits of this part of the population and the expected health consequences in future. it is interesting that 92% of school students (13-16 years old) from warsaw declared regular sweets consumption (92% of 101 students) [15] . therefore, it seems necessary to improve the dietary habits not only of young adults, but also middle school students and probably primary school pupils.
alcohol is commonly used among the examined group. we observed an alarming fact -that 50.9% of the respondents admit drinking alcohol. although this is a much lower percentage than that obtained in a study conducted by the state agency responsible for solving alcohol problems (ParPa) in 2015 (96% pupils from the second class drank alcohol), the number of alcohol-users in our study is high [16] . similar results were obtained by Piotrowska et al. in a study from 2009 [17] . in a group of 409 wroclaw girls -aged 16-18, 89% declared drinking alcohol. in both studies the most common type of alcohol was beer, which was also confirmed in our study. similar results show that the type of school does not influence the alcohol consumption (in Piotrowska et al.'s study 52.6% of the respondents attended a vocational secondary school, and the rest attended a general secondary school). an alarming fact is that even younger people declared alcohol consumption. the average age in which middle high school students from szczecin reached for alcohol was 13 years. the average age at which they first got drunk was14 years [18] .
Hypertension, dyslipidemia and hyperglycemia should be considered the first pathologies resulting from excessive body mass or incorrect lifestyle. in our study hypertension seems source of funding: this work was funded by the authors' resources. conflict of interest: the authors declare no conflict of interests.
